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The gene encoding old yellow enzyme (OYE) , which catalyzes the conversion 
of ketoisophorone (KIP; 2, 6, 6-trimethyl-2-cyclohexen-l, 4-dione) 
to (6R) -levodione (2 , 2 , 6-trimethylcyclohexane-l, 4-dione) , of Candida 
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AB 



macedoniensis was cloned and sequenced. A 1212bp nucleotide fragment 
(oye) was confirmed to be the gene encoding OYE based on the agreement of 
internal amino acid sequences. Oye encodes a total 403 amino acid 
residues, and the deduced amino acid sequence shows a high degree of 
similarity to those of other microbial OYE family proteins. An expression 
vector, pETOYE, that contains the full length of oye was constructed. 
Escherichia coli harboring pETOYE exhibited an about six- fold increase in 
specific KIP-reducing activity under the control of the T7 promoter as 
compared with that of C. macedoniensis. (6R) -Levodione formed with washed 
cells of the transformant and a cofactor regeneration system amounted to 
638 mM (98.2 mg ml(-l)), the a molar yield being 96.9%. The asymmetric 
reduction of KIP to (6R) -levodione with E. coli cells, which co-expressed 
both oye and the glucose dehydrogenase gene (gdh) , as a catalyst 
was investigated. The (6R) -levodione formed amounted to 627 mM (96.6 mg 
ml(-l)), the a molar yield being 95.4%. Since the use of E. coli BL21 
(DE3) cells co-expressing oye and gdh as a catalyst is simple and does not 
require the addition of glucose dehydrogenase, it is highly 
advantageous for the practical synthesis of (6R) -levodione . 
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Microorganisms were screened for ones that reduced 3 , 5 , 5- trimethyl-2- 
cyclohexene-l, 4 -dione (ketoisophorone; KIP), and several strains 
were found to produce (6R) -2 , 2 , 6-trimethylcyclohexane-l, 4 -dione 
(levodione) . the enzyme catalyzing the reduction of the C=C bond of KIP 
to yield (6R) -levodione was isolated from Candida macedoniensis AKU4588. 
The results of primary structural analysis and its enzymatic properties 
suggested that the enzyme might be an Old Yellow Enzyme family protein. 
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AB The gene encoding old yellow enzyme (OYE) , which catalyzes the conversion 
of ketoisophorone (KIP; 2 , 6 , 6-trimethyl-2cyclohexen-l, 4 -dione) 
to (6R) -levodione (2 , 2 , 6-trimethylcyclohexane-l, 4-dione) , of Candida 
macedoniensis was cloned and sequenced. A 1212 bp nucleotide fragment 
(oye) was confirmed to be the gene encoding OYE based on the agreement of 
internal amino acid sequences. Oye encodes a total 4 03 amino acid 
residues, and the deduced amino acid sequence shows a high degree of 
similarity to those of other microbial OYE family proteins. An expression 
vector, pETOYE, that contains the full length of oye was constructed. 
Escherichia coli harboring pETOYE exhibited an about six- fold increase in 
specific KIP-reducing activity under the control of the T7 promoter as 
compared with that of C macedoniensis. (6R) -Levodione formed with washed 
cells of the transformant and a cofactor regeneration system amounted to 
638 mM (98.2 mg ml-1) , the a molar yield being 96.9%. The asymmetric 
reduction of KIP to { 6R) -levodione with E. coli cells, which co-expressed 
both oye and the glucose dehydrogenase gene (gdh) , as a catalyst 
was investigated. The (6R) -levodione formed amounted to 627 mM (96.6 mg 
ml-1) , the a molar yield being 95.4%. Since the use of E. coli BL21 (DE3) 
cells co-expressing oye and gdh as a catalyst is simple and does not 
require the addition of glucose dehydrogenase, it is highly 
advantageous for the practical synthesis of (6R) -levodione . Copyright 
2004 Elsevier B.V. All rights reserved. 
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AB The gene encoding old yellow enzyme (OYE) , which catalyzes the conversion 
of ketoisophorone (KIP; 2 , 6, 6-trimethyl-2-cyclohexen-l, 4-dione) 
to (6R) -levodione (2 , 2 , 6-trimethylcyclohexane-l, 4-dione) , of Candida 
macedoniensis was cloned and sequenced. A 1212 bp nucleotide fragment 
(oye) was confirmed to be the gene encoding OYE based on the agreement of 
internal amino acid sequences. Oye encodes a total 403 amino acid 
residues, and the deduced amino acid sequence shows a high degree of 
similarity to those of other microbial OYE family proteins. An expression 
vector, pETOYE, that contains the full length of oye was constructed. 
Escherichia coli harboring pETOYE exhibited an about six- fold increase in 
specific KIP-reducing activity under the control of the T7 promoter as 
compared with that of C. macedoniensis. (6R) -Levodione formed with washed 
cells of the transformant and a cofactor regeneration system amounted to 
638 mM (98.2 mg ml-1) , the a molar yield being 96.9%. The asym. reduction of 
KIP to (6R) -levodione with E. coli cells, which co-expressed both oye and 
the glucose dehydrogenase gene (gdh) , as a catalyst was 
investigated. The (6R) -levodione formed amounted to 627 mM (96.6 mg 
ml-1), the a molar yield being 95.4%. Since the use of E. coli BL21 (DE3) 
cells co-expressing oye and gdh as a catalyst is simple and does not 
require the addition of glucose dehydrogenase, it is highly 
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mass of 61,300 ± 5,000 Da; 



CASREACT 139:213015 
An enone reductase characterized by a mol . 
NADPH and NADH as co-factor; a temperature optimum of 55-60<>C at pH 7.4; 
a pH optimum of 4.5-8.5 and a substrate specificity on 
a,p-unsatd. ketones, especially derived from a yeast and a process 
for the preparation of levodione from ketoisophorone. Thus, NADH 
dehydrogenase from Saccharomyces cerevisiae were identified from 
genomic DNA using primers for the genes oye2 and oye3 . The oye2 or the 
oye3 gene was then cloned into Escherichia coli JM109 using the pKK223-3 
plasmid. Cells were grown, induced with IPTG and harvested by 
centrifugation. The harvested cells were lysed by sonication and the 
supernatant recovered. This cell free extract was then used to reduce 
ketoisophorone to levodione. 
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AB The gene encoding old yellow enzyme (OYE) , which catalyzes the conversion 
of ketoisophorone (KIP; 2, 6, 6-trimethyl-2 -cyclohexen-1 , 
4-dione) to (6R) - levodione (2, 2, 6-trimethylcyclohexane-l, 4-dione) , of 
Candida macedoniensis was cloned and sequenced. A 1212 bp nucleotide 
fragment (oye) was confirmed to be the gene encoding OYE based on the 
agreement of internal amino acid sequences. Oye encodes a total 403 amino 
acid residues, and the deduced amino acid sequence shows a high degree of 
similarity to those of other microbial OYE family proteins. An expression 
vector, pETOYE, that contains the full length of oye was constructed. 
Escherichia coli harboring pETOYE exhibited an about six- fold increase in 
specific KIP-reducing activity under the control of the T7 promoter as 
compared with that of C. macedoniensis. (6R) -Levodione formed with washed 
cells of the trans formant and a cof actor regeneration system amounted to 
638 mM (98.2 mg ml super(-l)), the a molar yield being 96.9%. The 
asymmetric reduction of KIP to {6R) -levodione with E. coli cells, which 
co-expressed both oye and the glucose dehydrogenase gene (gdh) , 
as a catalyst was investigated. The (6R) -levodione formed amounted to 627 
mM (96.6 mg ml super(-l)), the a molar yield being 95.4%. Since the use of 
E. coli BL21 (DE3) cells co-expressing oye and gdh as a catalyst is simple 
and does not require the addition of glucose dehydrogenase, it 
is highly advantageous for the practical synthesis of (6R) -levodione. 

L6 ANSWER 7 OF 7 EMBASE COPYRIGHT (c) 2005 Elsevier B.V. All rights 

reserved on STN 
ACCESSION NUMBER: 2004418287 EMBASE 

TITLE: Cloning and overexpression of the old yellow enzyme gene of 

Candida macedoniensis, and its application to the 
production of a chiral compound. 

AUTHOR: Kataoka M. ; Kotaka A.; Thiwthong R. ; Wada M. ; Nakamori S.; 

Shimizu S. 

CORPORATE SOURCE: M. Kataoka, Division of Applied Life Sciences, Graduate 

School of Agriculture, Kyoto Univ., Kitashirakawa-0. , 
Kyoto, Japan. kataoka®kais . kyoto-u .ac.jp 

SOURCE: Journal of Biotechnology, (19 Oct 2004) Vol. 114, No. 1-2, 

pp. 1-9. 
Refs: 2 8 

ISSN: 0168-1656 CODEN: JBITD4 

PUBLISHER IDENT.: S 0168-1656(04)00251-2 

COUNTRY : Netherlands 

DOCUMENT TYPE: Journal; Article 

FILE SEGMENT: 004 Microbiology 

LANGUAGE : Engl i sh 

SUMMARY LANGUAGE: English 

ENTRY DATE: Entered STN: 20041018 

Last Updated on STN: 20041018 

AB The gene encoding old yellow enzyme (OYE) , which catalyzes the conversion 
of ketoisophorone (KIP; 2 , 6 , 6 -trimethyl-2 -cyclohexen- 1 , 4 -dione) 
to (6R) -levodione ( 2 , 2 , 6 - trimethylcyclohexane-1 , 4 -dione) , of Candida 
macedoniensis was cloned and sequenced. A 1212 bp nucleotide fragment 
(oye) was confirmed to be the gene encoding OYE based on the agreement of 
internal amino acid sec[uences. Oye encodes a total 403 amino acid 
residues, and the deduced amino acid sequence shows a high degree of 
similarity to those of other microbial OYE family proteins. An expression 
vector, pETOYE, that contains the full length of oye was constructed. 
Escherichia coli harboring pETOYE exhibited an about six- fold increase in 
specific KIP-reducing activity under the control of the T7 promoter as 



compared with that of C. macedoniensis . {6R) -Levodione formed with washed 
cells of the transformant and a cofactor regeneration system amounted to 
638 mM {98.2 mg ml(-l)), the a molar yield being 96.9%. The asymmetric 
reduction of KIP to (6R) -levodione with E. coli cells, which co-expressed 
both oye and the glucose dehydrogenase gene (gdh) , as a catalyst 
was investigated. The (6R) -levodione formed amovinted to 627 mM (96.6 mg 
ml(-l)), the a molar yield being 95.4%. Since the use of E. coli BL21 
{DE3) cells co-expressing oye and gdh as a catalyst is simple and does not 
require the addition of glucose dehydrogenase! it is highly 
advantageous for the practical synthesis of (6R) -levodione. .COPYRGT. 2004 
Elsevier B.V. All rights reserved. 



